The Unified Power Quality Conditioner (UPQC) is a combination of a shunt and a series compensator cascaded via a DC link capacitor which works on the combined principle of active filtering and dynamic voltage restoration. Therefore, the UPQC can be a potential solution to the grid integration problems associated with fixed speed wind generators including reactive power compensation and fault ride through capability. The hardware design of the UPQC can be made more cost effective by proper selection of the rating of the individual compensators of the UPQC. It is shown in the paper that the application of a fixed capacitor can lower the cost of the UPQC further, without compromising the performance. The fixed capacitor shares the reactive power load with the shunt compensator and the overall rating of the UPQC is reduced. The proposed scheme also helps in reducing the power loss occurring in the power electronic switches as current conduction of the switches is reduced. Simulation results are provided in the paper to support the theory.
Introduction 2 Model Configuration and Simulation
The UPQC is a versatile power conditioning device The system considered for simulation study and which works on the combined principle of active analysis is shown here in Figure 1 . A FSIG driven by a filtering and dynamic voltage restoration. It finds its wind turbine is connected to the grid through a double application in mitigating the power quality problems line transmission network. A UPQC is connected at the commonly occurring in electrical networks such as Point of Common Coupling (PCC). voltage sag/swell, voltage flicker, excessive reactive power demand and harmonics. The UPQC can be connected as an interface between the utility and the consumer as it can prevent power quality problems Gri [1] . The typical grid connecting issues in relation to a FSIG are reactive power compensation and fault ride through capability. The fault ride through capability of Figure 1 Model Configuration FSIG is greatly enhanced by the application of a UPQC. Also the reactive power requirement of the generator is taken care of by the UPQC. In [2] a A capacitor is connected at the generator terminals. realistic estimation of the rating of the UPQC required
The reactive power to be supplied to the generator is for this type of application has been investigated. A shared by the Shunt Compensator (SHUC) of the general principle has been suggested for deciding the UPQC and the fixed capacitor. A three phase fault is optimum rating of the individual compensators of the created at the mid point of one of the buses, which is UPQC in order to reduce the installation cost. In this followed by a voltage sag at the generator terminals.
work an attempt has been made to further optimise the The voltage sag results in reduced electromagnetic rating of the UPQC by application of a fixed capacitor torque and reduced electrical power output. Due to the in order to share the reactive power requirement of the mismatch in the mechanical and electrical torque generator between these active and the passive during the sag period, the generator starts accelerating compensating devices.
[3]. This is accompanied by drawing a huge amount of reactive power from connecting power system, and the generator fails to return to its pre- It was concluded in [2] that the capability of the FSIG 18 to withstand the occurrence of a fault depends on iesc maintaining the voltage at the PCC at a level such that Figure 7 . The voltage at the intermediate bus (M) power flow from the generator can be sustained and the and at the PCC, with 20% Compensation from reactive power demand of the machine is met.
the SERC of UPQC developed in [2] , referring to the VA loading curves (Figure 8 ( Figure 9 ). 28 %°1
. [2] , the rating of the SERC and the SHUC are found to be 0.73 MVA and 1.69 MVA
respectively. This reduces their rating by 56% and 13% SHUCby90.
Time (Sec) 4 Conclusions Figure 9 . Reactive power sharing between the SHUC and the capacitor A UPQC is a potential solution to provide additional fault ride through capability to grid connected wind nex siulaionstuy, he amefaut stuaiongenerators. The optimised rating of the UPQC can In the~~m ake this solution highly cost effective. The general was created. The rating of the individual compensators prnil deeoe in [2] an nti oktgte were selected on the basis of the general principle big onteoealrtn fteS-U n h SERC by 22% and 56% respectively. The application
